Sex determination in the silkworm, Bombyx mori: a female determinant on the W chromosome and the sex-determining gene cascade.
In insects, the sex is determined completely by genetic mechanisms, which at least in somatic tissues, are cell autonomous. The sex of the silkworm, Bombyx mori, is strongly controlled by the presence of the W chromosome. Genetic studies using translocations and deletions of W suggested that a presumptive feminizing gene (Fem) is located in a limited region of the W chromosome. Recent genomic studies revealed a small number of potential candidates for the Fem gene in this region. In addition, a Bombyx homologue of the Drosophila sex determining gene doublesex has been identified on an autosome and analyzed. Whereas the Drosophila doublesex gene is regulated by activation of splicing in females, the Bombyx doublesex gene (Bmdsx) encodes female- and male-specific mRNAs regulated via male-specific repression of splicing. The vitellogenin gene (Vg) is a target of the BmDSX protein, which directly binds to the Vg promoter. Furthermore, as ectopic expression of the male-type Bmdsx induces male-like transformation of the sexual organs, BmDSX may control sex-specific morphological characteristics in Bombyx. This suggests that although upstream events in Drosophila and Bombyx sex determination differ, similarities between the two species do exist in downstream genetic control of sex determination.